The function of the hypusine-containing proteins of yeast and other eukaryotes is well conserved.
The hypusine-containing protein (Hypp) is highly conserved in evolution, from man to archaebacteria, but is not found in eubacteria. Hypp is essential for the viability for yeast cells, where two forms are encoded by the genes HYP1 and HYP2. The hypusine-containing protein Hyp2p, encoded by the HYP2 gene in yeast, is present under both aerobic and anaerobic conditions, whereas Hyp1p synthesis is restricted to anaerobiosis. hyp1 disruption mutants grown under anaerobic conditions reveal no detectable alteration in phenotype relative to wild-type strains. We demonstrate that either Hyp1p or Hyp2p alone is sufficient for normal growth under both metabolic conditions. Moreover, Hypp from various eukaryotic species (slime mold, alfalfa and man) carries the lysine to hypusine modification when expressed in yeast and can substitute functionally for Hyp2p in strains disrupted for HYP2, indicating a highly conserved function of this protein. In contrast, the archaebacterial Hypp expressed in yeast is neither modified by hypusine, nor does it allow growth of cells deficient for yeast Hypp.